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(57) Abstract 

A method of signalling in a telecommunications network to control a set of circuit switched channels between a network exchange (3. 
9) and an Internet Access Server (NAS, 7). Signalling data is transmitted between the exchange (3. 9) and a gateway node (11) using SS7 
protocol, the exchange (3, 9) and the gateway node (II) being assigned respective SS7 Point Codes. The signalling data is then transmitted 
between the IAS (7) and the gateway node (11) using Internet Protocol (IP), the gateway node (11) and the IAS (7) being assigned respective 
IP -addresses. The gateway node (11) is provided with a look-up table mapping the IAS IP address to the exchange Point Code and a set 
of identifiers corresponding to said set of channels. Signalling data received at the gateway node (11) from the exchange (3, 9) is routed to 
the IAS (7) using the IP address for the IAS (7) obtained from the look-up table using the Point Code of the source exchange (3, 9) and a 
channel identifier conveyed with the signalling data. 
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Network Access Server Control 

Q-F l-ViP' T TT^r«^n1- 1 on 

The present invention relates to the control of data 
network access servers and in particular, though not 
necessarily, to the control of network access servers 
connecting subscribers of a telecommunications network 
to a data network. 

Rar^VgT-oi inrl ^ <^ ^'^'^ Tnvpnfjnn 



Access to the Internet, and in particular to the World 
Wide Web (WWW) , is usually obtained via a 

15 telecommunication netwbrk to which a user subscribes, 

the user interface being a Personal Computer (PC) or the 
like. The telecommunication network provides the user 
with a reserved telephone line (or rather channel) to a 
Network Access Server (NAS) operated by an Internet 

20 Service Provider (ISP) , and a so-called Point - to-Point 
Protocol (PPP) connection is established between the 
user and the NAS. The NAS provides the user with an 
Internet Protocol (IP) address and acts as a protocol 
converter between the circuit switched transmission 

25 protocol of the telecommunications network (typically 
E.l or T.l) and the packet switched Internet Protocol 
(usually TCP/IP) . 

There are now also available so-called Internet Access 
30 Servers (IAS) which enable the operator of a 

telecommunications network to connect its subscribers 
directly to the WWW without the need for an external 
ISP. Typically, several IAS are connected to an 
exchange of the telecommunications network . and provide 
35 functionality similar to that provided by conventional 
NAS. The advantage of the IAS approach is that 
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ir, a sinale bill issued by tne 
WWW access m a smgxc 

.el.co..u„i=atlon. network. It ^f^^^^f ^^/^^ 
subscriber .ay be billed relatively ,^ 

Which could otherwise not be biixea x 
VJWW access, whicn couj-v^ 

economical manner. 

^ 1-he E 1 or T.l telecommunications network 
Xn : 3i,nalling protocol known as 

transmission. protocol. y establish. 

Signalling System 7 - ^f^^^^, ,,_3,3 

maintain, and — ^^J^/^;^^^^ Llecommunications 
between various --P-^^!// ^ ,,,,.ol the 

network. In particular, SS7 is used 
Channel between the local exchange ^fj-^^^ 
intermediate or transit exchanges, and an IAS . ^^^^^ 

.1- can occupies one time sj-^^u 

to the subscriber. SS7 occupie e 1 or T.l 

^ Time Division Multiple Access (TDMA) E.l 

of the Time Divi ^^.^^ available 

transmission protocols (the other 

for user data) . 

SS7 ™a.e. use o£ addresses Hnown as Point codes to route 
signalling data through the "visibility area of 

telecommunications networ. J^^f^ifhL^^Ith the 
typically being the networ. .tself toget ^^^^^^ 
interfaces between the network and fore.g 
under the control of other operators. ^.r^L if 
pxaced in the header of a signalling packet and r^ 

examined by an exchange upon receipt of the pac 

examine'-^ . ^ ^ route to its 

determine the next hop for the packet en 

30 destination. 

n *a 4096 possible 
4^^^ 12 bit Point Code, i.e. ^^^^ y 
SS7 provides for a 12 Die r 

uni^e addresses. This has been - - 
conventional networks hav.ng ^^^^^^^^ 

:Lrorrch r^-rls iror^int .de wlthm a 
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network's visibility area, it is likely that 4096 Point 
Codes will be insufficient. 

.ciiiTTimar-y of 1-hP- P^rP>sPn^ Tnvenf.iQn 

It is an object of the present invention to provide a 
communications network in which the above noted 
disadvantage is overcome or at least mitigated. 

It is a second object of the invention to provide a 
communications network comprising data network access 
servers and in which each access server does not 
necessarily require its own signalling address within 
the communications network. 

According to a first aspect of the present invention 
there is provided a method of signalling in a 
telecommunications network to control a set of circuit 
switched channels between a network exchange and a data 
network access server (NAS), the method comprising: 

• transmitting signalling data between the exchange 
and a gateway node using a circuit switched transmission 
protocol, the exchange and the gateway node being 
assigned respective Point Code addresses under said 
circuit switched transmission protocol; 

transmitting signalling data between the data NAS 
and the gateway node using a packet switched 
transmission protocol, the gateway node and the NAS 
being assigned respective addresses under said packed 
switched transmission protocol ; 

providing a look-up table at the gateway node 
mapping the NAS packet switched transmission protocol 
address to the exchange Point Code address and a set of 
identifiers corresponding to said set of channels; and 

receiving signalling data at the gateway node from 
the exchange, and routing the data to the NAS using the 
packet switched transmission protocol address for the 
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■d look-up table using the Point 
..S obtained J J.,..,e and a channel 

code address of the so ^ i^^^g data, 

identifier conveyed w.th the sxg 

have the advantage 

, B^bodl^e^s o. -^;/-=;::;,:r:r: a^ta ne«o.. access 
that signalling data is r ^^^^^ ^ 

.e.ver using a data — °f f/J^^ing protocol address, 
telecommunications net«or. ^^f^^^J^^^^ „^ich can be 
,,,3 the nun^er ot net«or. acces. 
,0 used within the -"^^^^^Z ts signiti^ntly increased, 
telecommunications -"-^ , aata network 

Furthermore, it is P server for both 
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' n of the present 
,t is envisaged that the -j, J/orsrs=riber terminals 
invention will >=e the ----""J,^,^ „ „a.e use of 
to the internet (and more switched 
the «orld Wide «eh ^'-^[^ 'J^^^ ^J^, ,XP, , and said 
signalling protocol rs Internet ^^^^^^^ 
data network- addresses =^^^5"- addresses . 

^„ the data network ^.^^een the gateway 

Signalling data may be "an-rtted ^ ^.^ ^ 

node and the network access serv ^^^^^^.^^ 
closed connection such as a b 
exchange to the network access serve. 

^ that th^ invention may be used to 
Xt is also envisaged that t ^^.^^^ ^^^^ ^, 

provide connections to data ^.^^ ^^^^ 

£or example .ocal «ea ^-^/^ ^^^..^^ protocol may be 

rwANsl in which the biy- 
Networks (WAlSis) 

; IP or some other protocol . 
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In a preferred embodiment of the present invention, the 
circuit switched signalling protocol of the 
telecommunications network is Signalling System 7 (SS7) . 

5 Preferably, said gateway node is coupled to a plurality 
of exchanges, each exchange being coupled in turn to a 
set of NASs . Said look-up table then contains a list of 
the NAS packet switched transmission protocol addresses 
and, for each such address, the Point Code address of 
10 the associated exchange and the channel identifiers of 
the channels between the NAS and the exchange. 

According to a second aspect of the present invention 
there is provided apparatus for controlling a set of 
15 circuit switched channels between a network exchange and 
a data network access server (NAS) , the apparatus 
comprising: 

a gateway node coupled between the NAS and the 
exchange; 

20 first transmitting means for transmitting 

signalling data between the exchange and the gateway 
node using a circuit switched transmission protocol, the 
exchange and the gateway node being assigned respective 
Point Code addresses under* said circuit switched 

25 transmission protocol; 

second transmitting means for transmitting 
signalling data between the data NAS and the gateway 
node using a packet switched transmission protocol, the 
gateway node and the NAS being assigned respective 

30 addresses under said packed switched transmission 
protocol; and 

data storage means at or coupled to the gateway 
node and providing a look-up table mapping the NAS 
packet switched transmission protocol address to the 

35 exchange Point Code address and a set of identifiers 
corresponding to said set of channels. 



3NS0OCID: .^«)_Ofle702aAlJL> 



PCT/EP99/04137 

WO 99/67928 

6 

the signalling data. 

4r 4-1^^ r^T-psent invention 
^ 1-hird aspect of the present 

r l:::::: :m :.cUe a., a aa.a ....o.. 

e.::: (.^), .a.ewa. no.e ccprisln.: 

, Lrst input/ou.put .eans for c--nxcat.n. 

-.1 'r^o data between the gateway node and the 
s.gnallxng ^^^^ ^^^^^^.^ ^,,,,^3, transmission protocol, 
exchange usxng a ^ ^^^^ ^^^.^ assigned 

the exchange and the gateway circuit 
respective Point Code addresses under saxd 
00 switched transmission protocol; 

ond input/output means for transmitting 
second mpuc/uui-f 
• 1 1 ina data between the gateway node and th 
signalling aai^a . • „ rM-ntocol , the 

=, t^acket switched transmission piotocox. 
using a packet s ^^^^^^^^ respective 

gateway ^^^^f ^^^^^^ ^^^..^ed transmission 

25 addresses under said pacKea 

protocol; look-up table 

H=,t-a storage means providing a loojc up 
data storag ^^^.^ued transmission protocol 

■ ^Vl<= NAS packet switcnea i_xati= 
mapping the in^s y . „ j =^nT-«=ss and a set of 

. aaa^ss to t.e .xchange -^//^ "^f hannels. .nd 

30 identifiers corresponding to ^"'^ received 
routing means £or routrng -^-^^^"^ 

,.0™ t.e e.c.ange " -^J^;-"/;" ^o.tained .ro. 
transmission protocol address tor ,^^^33 of the 

said look-up table using -^f^^;/,^^ with 

35 source exchange and a channel identifi-r 
the signalling data. 
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l^r-iR-F n f=-.c;r-r--ipl- 1 on of thR Drawing.^ 

For a better understanding of the present invention and 
5 in order to show how the same may be carried into effect 
reference will now be made, by way of example, to the 
accompanying drawings, in which: 

Figure 1 shows schematically a telecommunications 
network including signalling connections; 
10 Figure 2 is a flow diagram illustrating the method 

of operation of the network of Figure 1; and 

Figure 3 illustrates a modification to the network 
of Figure 1 . 

15 Df>f j^^-i 1 f=>H nf=>c;or-i -i on of Cf=>-r1-. i n KTTth ^<^ ^ T^nf^nf. 

As has already been described above, a subscriber 
terminal may be connected to the World Wide Web (WWW) 
via a telecommunications network having an Internet 

20 Access Server (IAS) . In Figure 1 there is shown a pair 
of subscriber terminals 1,2 connected to respective 
local exchanges 3,4 via Integrated Services Digital 
Network (ISDN) lines 5,6. Connections are facilitated 
by modems internal to the subscriber terminals 1,2. The 

25 ISDN lines 5,6 may also connect to intermediate 
concentrators , i.e. multiplexers/demultiplexers , 
although these are not shown in Figure 1 . 

In certain cases, the local exchange of a subscriber 
30 terminal may be provided with a set of Internet Access 
Servers (IAS) 7a to 7c through which the subscriber 
terminal may access the WWW 8. This is the case for the 
local exchange 3 of the subscriber terminal 1 . In other 
cases, as illustrated for the subscriber terminal 2, the 
35 local exchange 4 routes a connection to a second 

exchange 9 at which the necessary lASs 7d to 7f are 
provided. It will be appreciated that a connection may 
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be made via one or more additional, transit exchanges. 
The lASs 7 are coupled to the WWW 8 via one or more 
routers 10 which provide multiplexing/demultiplexing 
between the lASs 7 and the high capacity WWW lines. 

When a WWW access request is made by a subscriber 
terminal 1,2, e.g. by dialing a predefined access 
telephone number from the subscriber terminal and which 
is recognized by an "intelligent network" associated 
with one of the exchanges, a circuit switched connection 
must be established between the subscriber terminal 1.2 
and an IAS 7 of the "terminating" exchange 3,9. This 
circuit switched channel is carried by the corresponding 
ISDN line 5,6 and by a line 11 connecting the exchange 
3 9 to the IAS 7. Typically, there are in the region of 
300 64Kbit/sec channels available between an exchange 
and one of the associated lASs 7. These channels are 
provided in Europe according to the E.l transmission 
protocol and in America according to the T.l 
transmission protocol. In either case, each of the 
channels has a channel identifier known as a Circuit 
Identification Code (CIC) which is unique to the 
associated exchange. For example, with reference to the 
exchange 3 in Figure 1, channel identifiers 0-299 may be 
allocated to IAS 7a, 300-599 to IAS 7b, and 600-899 to 
IAS 7c. The same sets of identifiers may be allocated 
to lASs 7d to 7f for the exchange 9. 

The setting-up of a circuit switched channel to a 
subscriber terminal 1,2 is achieved using a gateway node 
11 which provides an interface between the exchanges 3,9 
and the lASs 7. More particularly, signalling messages 
are conveyed between the exchanges and the gateway node 
according to the Signalling System 7 (SS7) protocol 
which is defined in ITU standard series Q.700 and which 
carried on top of the E.l/T.l transmission protocol 
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(in Figure 1 signalling messages are illustrated using 
broken lines whilst the flow of user data is illustrated 
with solid lines). The exchanges 3,9 (and 4) and the 
gateway node 11 are allocated Point Code addresses in 
5. the SS7 network. Signalling data transmitted over the 
telecommunications network accompanied by the Point Code 
of the intended destination and the Point Code of the 
data source. The SS7 signalling is identified in Figure 
1 by the reference numeral 12 whilst SS7 messages are 

10 identified by the symbol O) . It will be appreciated that 
the function of the signalling system 12 (including 
transmitting and receiving SS7 messages) is distributed 
over the network, .including the exchanges 3,9 and the 
gateway node 11. 

15 . 

Each of the lASs 7 is allocated an Internet Protocol 
(IP) address. The gateway node 11 is also allocated an 
IP address to enable signalling data to be transmitted 
between the gateway node 11 and the lASs 7 using a 

20 packet switched data transmission protocol such as 

TCP/IP, indicated in Figure 1 by the numeral 13 (again, 
the functionality of the feature 13, i.e. transmitting 
and receiving IP/TCP messages, is distx-ibuted across the 
network, including the NASs and the gateway node 11) . 

25 These IP transmissions (identified in Figure 1 by the 

symbol X) are carried via dedicated lines connecting the 
gateway node 11 and the lASs, although only one such 
line is shown in Figure 1. The gateway node 11 acts as 
an interface between the SS7 data on the exchange side 

30 of the interface and the packet switched transmission 
protocol on the IAS side. 

The gateway node 11 has an associated memory 14 in which 
is stored a look-up table. This table contains a list 
35 of IP addresses allocated to the network's lASs 7. The 
table also contains, for each IP address, the Point Code 
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of the exchange 3,8 to which the corresponding IAS is 
connected together with the renge of -^--'^""/f^^ 
channel identifiers provided between that IAS and the 

h ge The look-up table may therefore have the 
Tllowing format, where exchange 3 in ^i^"-/ 
.oint code (PC, 1, exchange 9 has the Po.nt Code 2, (NB 
Llumn 4 is included only for the saKe of reference to 
Figure 1) 



IP address 


Channel 
ID range 
0-29y 


Source 
exchange PC 
1 


Figure 1 IAS 
reference nunieral 
7a 


123 .4bb 
123 .4b / 


300-599 


1 


■ 7b 

— 7c 


123 .4bb 
123 .459 


600-899 
" 0-299 


1 

T 


' ~7d" 

ve 


123 . 46U 


300-599 


2 


— ■ tT 


123 .461 


600-899 


2 
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The information held in the look-up table may be fixed, 
or may be updated dynamically. 

Uoon receipt of a WWW access request from a subscriber 
t rminal "... a controller of the ^^'^^^^^^^l^^' 
3,. allocate, to the terminal 1^. a c.^=u.tswthed 
channel to one of the associated lASs 7 

IXS 7 is notified of the allocation by first sending an 
SS7 signalling message co from the exchange 3,9 to the 
gateway node 11 ■ Included in this message are the Point 
code Of the gateway node (by means of which the messag 
is routed to the gateway node) , the Point ~<^^ 
of the .ource exchange 3,9, and the channel -^-"^^^ 
,0-399, of the allocated channel. On the basis of the 
latter two pieces of information, the gateway node 11 
able to determine, from its look-up table 14, the IP 
address of the allocated IAS 7. The signalling message 
is then converted into the TCP format X and is 
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transmitted over the IP network 13 to the IAS 7 on the 
basis of the determined IP address. 

It will already be apparent that each of the IAS 7 
requires an IP interface in order to communicate with 
the router 10 and the WWW 8. This interface is also 
used to communicate with the IP network 13 and- the 
gateway node 11. Thus, the lASs 7 require no additional 
SS7 interface in order to receive signalling data from 
the telecommunications network. Furthermore, as 
signalling data is routed to the lASs 7 on the basis of 
an IP address, there is no need to allocate to each IAS 
an own Point Code . 

There is shown in Figure 2 a flow chart containing the 
main steps (100 to 106) in the operation of the network 
of Figure 1 v^is-a.-vls network signalling. 

In the embodiment described above, the IP network 13 via 
which network signalling data 7^. is carried is isolated 
from the WWW 8. However, providing that security is not 
an issue, or can be ensured (e.g. by encryption) , the 
signalling data X may be routed via the WWW 8. This is 
illustrated in Figure 3 where features corresponding to 
those of Figure 1 are identified by like reference 
numerals . 

It will be appreciated by the person of skill in the art 
that various modifications may be made to the above 
described embodiments without departing from the scope • 
of the present invention. For example, the 
functionality of the gateway node may be integrated into 
some other component of the system, for example an 
exchange of the system. 
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1 A method of signalling in a telecommunioations 
networlc to control a set of circuit switched channels 
ZZIZ a networ. exchange and a data network access 
server (NAS) , the method being oharaoterrzed in: 

transmitting signalling data between the exchange 
and a garely node using a circuit switched transmission 
!rotoc!l, the exchange and the gateway node being 
fssigned respective point Code addresses under said 

circuit switched protocol; , . ^ raz^c 

transmitting signalling data between the data NAS 

and the gateway node using a packet -i^^J^^^ ^ 

transmission protocol, the gateway node 

being assigned respective addresses under said packed 

^""Trtvfdirgt-ok-up table at the gateway node 
mapping the «AS packet switched protocol ^^^^Z^IV 
exchange Point Code address and a set of identifiers 

j-^^ fr^ <^aid set of channels; ana 
corresponding to said^^ ^^^^ at the gateway node from 

the ercra:ge/and routing the « the using t.e 

rrrsard^rk^ptaX^rnrrroir code address Of 

the sLrce exchange and a channel identifier conveyed 

With the signalling data. 

J' 4-^ ^To-im n us^d to connect 
7 A method according to claim l us^a 

. .bsc:ib:r terminals to the Internet, --J^-^ 

switched transmission protocol is Internet 

"cP/IP) , and said data network addresses assigned to 

the latlway node and to the data network access server 

are IP addresses . 
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3. A method according to claim 1 or 2 , wherein 
signalling data is transmitted between the gateway node 
and the network access server via the Internet. 

5 4. A method according to claim 1 or 2 , wherein 

signalling data is transmitted between the gateway node 
and the network access server via a closed connection 
comprising a data bus connecting the exchange to the 
network access server. 

10 

5 . A method according to any one of the preceding 
claims, wherein the signalling data is formatted for 
transmission by said circuit switched transmission 
protocol according to Signalling System 7 (SS7) 

15 protocol, 

6 . A method according to any one of the preceding 
claims, wherein said gateway node is coupled to a 
plurality of exchanges, each exchange being coupled in . 

20 turn to a set of NASs, and said look-up table contains a 
list of the NAS packet switched protocol addresses and, 
for each such address, the Point Code address of the 
associated exchange and the channel identifiers of the 
channels between the NAS and the exchange. 

25 

7. Apparatus for controlling a set of circuit switched 
channels between a network exchange (3,9) and a data 
network access server (NAS, 7)), the apparatus being 
characterized in: 

30 a gateway node (11) coupled between the NAS (7) and 

the exchange (3,9); 

first transmitting means (12) for transmitting 
signalling data between the exchange (3,9) and the 
gateway node (11) using a circuit switched transmission 

35 protocol, the exchange (3,9) and the gateway node (11) 
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being assigned respective Point Code addresses under 
said circuit switched protocol; ^ ,„„,,i«i„g 

second transmitting means (13,8) tor tran 
signalling data between the data NAS (7, and the gateway 
ZZ <11. using a pacKet switched transmission protocol, 
the gateway node (111 and the NAS (7, being assigned 
respective addresses under said packed switched 

protocol; and 

data storage means (14) at or coupled to the 
, gateway node (11) and providing a loCc-up table mapp.ng 
the HAS paclcet switched protocol address to the exchange 
Point code address and a set of identifiers 
corresponding to said set of channels, 

wherein the gateway node (11) is arranged in use to 
,5 receive signalling data from the exchange (3,9), and to 
route ^he Lta to the «AS (7, using the pac.et switched 
protocol address for the NAS (7) obtained 
Lok-up table using the Point Code address o£ the source 
exchange (3,5) and a channel identifier conveyed with 
20 the signalling data. 

8 A gateway node of a telecommunications network, the 
gateway node (11) heing arranged to route -j-S-l^^^ 
Lta to control a set of circuit switched channels . 
,s between a network exchange (3,3) and a data network 
access server (NAS,7), the gateway node (11) being 
characterized in: 

first input/output means (12) for cotnmunicat .ng 
signalling data between the gateway node (14) and the 
H (3 9) using a circuit switched transmission 

30 exchange (3, 9 J us my ci - Mi^ 

protocol, the exchange (3,3) and the gateway node (11) 
Ling assigned respective Point Code addresses under 
said circuit switched protocol; 

second input/output means (13,8) for transmitting 
35 signalling data between the gateway node <"> -^^^^ 
SAS (7) using a packet switched transmission protocol. 
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the gateway node (11) and the. NAS (7) being assigned 
respective addresses under said packed switched 
protocol; 

data storage means (14) providing a look-up table 
5 mapping the NAS packet switched protocol address to the 
exchange Point Code address and a set of identifiers 
corresponding to said set of channels; and 

routing means (13,8) for. routing signalling data 
received from the exchange (3,9) to the NAS (7) using 
10 the packet switched protocol address for the NAS (7) 
obtained from said look-up table (14) using the Point 
Code address of the source exchange (3,9) and a channel 
identifier conveyed with the signalling data. 
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